Ž . w . Throughout this paper we will always assume that p t g C 0, ϱ and Ž . p t G 0. We will prove Theorem 1 and Theorem 2 in Section 2. In Section 3, we will give an example to illustrate that the number ␣ in the conditions of 0 Ž .
Ž . the type of 2 and 3 is the best constant for the validity of Theorem 1 and Theorem 2. This seems surprisingly interesting because the interval Ž Ž . a nonoscillatory solution of 1 and u t ) 0 for large t, then using 5 we can get two numbers a ) 0 and ) 0 such that, for t G a,
It is easy to see that H r s ds is finite and r t ª 0 t ª ϱ . We use the last two formulae to arrive at
which is the Riccati's inequality for the equation
Ž w On one hand, the last equation is oscillatory cf. 2, Chap. XI, Theox. Ž w rem 7.1 , but on the other hand, it is nonoscillatory cf. 2, Chap. XI, x. Theorem 7.2 . We have come to a contradiction.
THE PROOFS OF THE MAIN RESULTS
Proof of Theorem 1. Let u t be a nontrivial solution of 1 and t be as 0 Ž . in 2 . Without loss of generality, we can assume that there exist t* ) 0 and n g N such that
Ž . Ž .
Denote T s 2 n 0 t , T s 2 n T s 2 nq n 0 t , and let
n n Ä 4 Now we define a sequence p by induction
Ž .
Ž . Again using Lemma 1, the increasing of f x in 0, 1 , and by use of an inductive argument we get that
Now we prove that the following two formulas are valid for all numbers n g N,
Ž .
From 6 and the definition of t it is obvious that t* -t F T . By the n 1 1 definition of t , we see that 
Ž . Ž . that t s T and
Ž . Ž .
Ž . Inequality 10 can be rewritten as
Ž . Ž . Ž . Ž . Ž .
Ž . Relations 9 and 11 are exactly 7 and 8 for n s 1, respectively. Now Ž . Ž . we assume by induction that 7 and 8 are satisfied for n s m, i.e.,
In view of 12 , we obtain that T -t F T and if
Ž . where the nonincreasing property of uЈ t in t* F t F t is used.
Ž . Ž . Integrating 1 from T to t
and using 2 we arrive at
which can be rewritten as
We combine the last inequality with 13 to get that
Ž . which reduces to uЈ t ) 0, since 0 -p -1 and uЈ t* ) 0, uЈ T )
Therefore, we have
Ž . Ž . Ž . From 14 and 15 we see that 7 and 8 are true for n s m q 1, and Ž . Ž . Ž . therefore 7 and 8 are valid for all numbers n g N, hence uЈ t ) 0 for Ž . all t G t* and u t is nonoscillatory. The proof of Theorem 1 is finished.
Proof of Theorem 2. Without loss of generality, we can assume that ' ' 3y2 2 -␣ -3 q 2 2 . The proof will be accomplished by contradic-Ž . Ž . tion. We suppose that 1 has a nontrivial nonoscillatory solution u t Ž . and u t ) 0 for arbitrarily large t. Take a number n g N such that 0 Ž n 0 .
Ž.
n 0 Ä 4 ϱ u 2 t ) 0 and uЈ t ) 0 for all t ) 2 t . Let the sequence T be 0 0 n ns0 Ä U 4 ϱ the same as the one in the proof of Theorem 1. Define p as n ns1
Later, we will prove that 0 -p -1 n s 1, 2, 3, . . . and therefore the n U Ž . definition of p is meaningful. It is obvious that uЉ t F 0 and
Ž . Using the nondecreasing of u t , nonincreasing of uЈ t , and condition 3 we can estimate Especially, we have
Ž . hence, 0 -p s ␣r2 -1 and p uЈ T -uЈ T . Now we claim that for
Ž . In fact, we have proved that 17 and 18 are valid for n s 1. Assume 17 Ž . and 18 are true for n s m, i.e.,
Combining 19 and 21 reduces to
Hence,
Ž . Ž . Ž . Inequalities 22 and 23 mean that 17 and 18 are also true for n s m q 1, therefore they are true for all n g N.
Since
Ž . in view of the increasing of f x in x g 0, 1 , by induction we arrive at
n n ª ϱ n Ž . Letting n go to infinity in 24 we obtain that
' '
But since 3 y 2 2 -␣ -3 q 2 2 , the discriminant of the quadratic form in the last equation is 
